¥ithematies educators (Grossnickle, 195.) have long recognizad
tnat e zajnr datterent to lmproving instruztion in mathematics in tha
¢lewentary school was tho teacher's lack of mathemstical background.
erizr 1c the 1atraduction of new mathamatics., resomzendations for
wmnroving rearhet «education mathemstics prograxs ware mad: but very
Jivile rhroge took placa, When the new and strange e¢lements in con=
Lent zpp2aved in modern mathematics it became apparent that the need
fer additionsl mathematical knowiedge was necescary, {(Ruidell, Dutton,
Rerxzah, 1960)

In_;;gz_zgg—zggéheretra1n1ng panel of CJUPMY prepared and pub-
Jighed a report recommending 2 minimum of twelve semester hours be
incluted .n the elementary teach;?>$:§is}ng programs aith major
ezphsilz on the real numders, introductsry~wsgebra, and informal
gecpatey, hut only occasionally have Siach recommendations Pesa-im=
pirmentsd, Although some systoms followed these racommendations 4he
zgrhers of mathematics methods, supsrvigsors and teachers who took
Lhe coursas irdicated that theso college mathematics courses were
iradegnate, The inadequacies of these programs can be found in such
publications as "The 1967 Rapert of the Cambridge Conference ch
Teachur Training,” *Improving Mathematfics EBducaticn for Elementary
Ssr w1 reachers, A Report of 1967 Conferencs at Michigan State,"
and the Jannary, February, and March 1968 isgues of The Arithmetie
Teacies, Spitzer (1968) stated that this dissatisfaction warranted
careval vonsideration, He further stated that students failed to
see relationship tetween what they studled in these courses and what
they would teach 1a the elementary school, sven though the content
of these mathematics courses was asiected for its rilevance to the
K « 6 ziecmentary mathematics prograx. He further stated that the

r-asons /may be varied hut the chis? reason xzay be the manner it 1is
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A pilot study was conducted of the understanding of

prospective elementary school teachers of mathematical concepts.
Purposes were to test the diagnostic instrument used to measure
comprehension of concepts and to determine whether American College
Test mathematics scores of student teachers could be used to predict
ability to understand concepts used in new math in the elementary
school. Ss were 46 student teachers to whom the Modern Mathematics
Understanding Test, Multilevel Education was administered. ACT scores
were available for 30 of the #46. Results showed that: (1) the test
can be used to determine their ability to understand modern math
concepts if some modifications of its use are made; (2) ACT sccres
cannot be used to predict understanding of modern math concepts; (3)
some student teachers do not have an adequate understanding of
informal geometry; (4) some student reachers need more practice
writing alternative forms of mathematical sentences and testing their
truth value; and (5) Ss performed best on basic operations, but some
need additional instruction in applying mathematical principles in
problem-solving situations and some lack an understanding of
fractions and percent. (KM)

——rv—e

N’

otsy wind

.t
13 INIYS

NNt

e




w

ey

W e

o D T ;ME;D;» » 0 &; -y Q%@q'}qz.t e
5 e e U 28 RO

2D
J O

DN
oo

LA

G

TM

Ty

Camu Wy L

PR DR RN

katiand
o T e em s pirciciite

S5 AR by e

-

3
G

3

|

-~

FILMED FROM BEST AVAILABLE COPY

CAN ACT SCORE3S BR USED TO PREDICT
PROSPECIIVE BIEMENTARY TEACHERS®
ABILITY TO UNDERSTAND CONCRPTS USED
IN NEW MATHEMATIC CURRICULA?

by

Hughie Hughes

Associate Professor

of Education

Louisiana State University
in New Orleans

New Orleans, Louisiana

US DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG
INATING IT POINTS OF VIEW OR OPIN
IONS STATED DO NOT NECESSARILY
REPRESENT GFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY




¥ithematies edurators (Grossnpickle, 195.) have long recognizad

tnal 2 gajar datterent to juproving instruztion in mathematics in tha
vlewentiary school was tho teacher's Jack of mathematical Lackground.
’rize 1c the Iatraduction of new mathamatics., resomzendations for
wmaroving reashet <education mathemuties prograxs ware mads but very
Jitile cnnge took placa. Whnen the new and strangs elements in con=
Lent zpp2aved in modern mathematits 1t became apparsent that the need
rfer additional mathematical knowiedge was necessary, (Ruddell, Dutton,
Ruzxzen, 1960)

*“Egﬂzggzﬂzgg~;;25heretra1ning panel of CUPM prepared and pud-

lJished a report recommending o minipum of tweive semester hours be

Incluted In the elementary teacherraining programs aith major

egol,

ra; and {nformal

ezphiilz of the real numbers, introductsry
geed2tey, hut only oc2asionally have giach resommendations Besn-im=
piomentsd, Although some systams followed these reocommendations 4hs
tzgrhers of mathepatics methods, suporvisors and teachers who took
Lh# ccursas irdicated that theseo college mathematics courses wera
iradegnate, The inadequacies of these programs can be found in such
publications as "The 1967 Raport of the Cambridge Conference on
Peachur Training," ®"Improving Mathematfics Educaticn for Elementary
Szr w1l Teachers, & Report of 1967 Conferencs a*t Michigan State,*

and tha Janmary, February, and March 1968 issues of The Arithmetie
Teacaers, Spi*zer (1968) stated that this dissatisfaction warranted
careval consideration. He further stated that students failed to
see relationship tetwsen what they studied in these courses and what
they wonld teach 3a the elementary school, sven though the content
of these matnematics courses was asiected for its rilevance to the

K « 6 :z,ementary mathematits prograx. He further stated that the

r-asons /tay be varied hut the chis?® reason xay be the manner it is
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presented in zither the text beoks or by the college fnsiructer or
both,

With tris widespread concern for helping pre-service and in-
service elemertary school tezchers acauire new mathematical knowladge,
thare has huer. few sttempts to find out how much of the new mathematics
curricula pre sarvice and {n-servics elemeﬁtary sgshocl teachers
bnderstande.

A atud’ was made and reported by Kipps (1968) on the in-service
rietertary ‘sechers’ ability to understand concepts uded in new galhe
aratics cur:iculéo knalysis of textbcoks in mzthematics for gredes
{ = & published since 1962, was mﬁds ©3 compara typss of materiaic
used. The naterials were grcuped into four categories; (1) numders,
nwneration ind sets; (2) basic operations and applicaticnss (3! algebra

e and logic; and (4} geometry, measurement and graphs. A diagnoitic
test of 47 items was constructed and teasted, then {t was admiristered to
110 ir-se:vice teachers representing mary and’varied school districts,
"he study helped to i1dentify problems elementary schocol teachnrs were
having as they dealt with new mathemstics curricula and what help
tould ard should be offered. As a recult of the study one of the
r:comme:dations was that the kind and amount of masthematics ntfered
by cclliges and universiti®s, and required for the wlenentary school
teacher needed to be reexsmined in the 1light of what %teschers are now
gxpecisd Lo teach, A farither scudy cf resesrch relative to pre-service
teackrr trzining revealed that (Phillips, 1968) prospective teachers
taught by content-methods sppreach achieved higher on tests of op-
erationel skilling, m2aning ani understanding, and vocabulary, than
grcups taught only centent, Ahather study by Sassenrath (1968) in-

; dirated that groups taught by guided discovery or lscture did not

differ ir. mwan sceres on the dkthimatical Teasnking Task mesaure,



3

Reys® (1968) study of the attitudes of prospective slementary teachers
indlceted that attitudes became more positive after completion of
coﬁrses in content and methods but four~fifths of the sixiy percent,
exprecsing favorable attitudes had developed this attitude before gra:e
nine. Hurst (1968) studied the relstionship between certain feacher-
related variables and student achievement in the third-grade arith-
metic and found that the more recbntly teschers had a mathemstics

courss the lower the studernit achievement.

Rey's (1968) study of the mathematical competencies of elessntary . .|

education mejiors revealed’tﬁif'EE;; did galn significantly, bt
anoroximately fifty-five percent scored below the median for pupils
in grades eight and nine completing algebra. The prospective teachers
missed acproximately forty perczent of the ltems on the res’. number
systes., sixty-ssven perc-nt on statements, and elghty per:ent on
runctions and graphs. The survey revealed only limited attempts to
fin. out how much of the new mathamatics curricula preipective ele-
mentary teachers understood.

Since the College of Education at Louisiana State University in
Ne w Orleans graduates more certified teachers in elementary education
than any of the other Universityes and Colleges in the area, the
University should concern itself wiih identifying problems pre-
service elementary school teachers hre having as they deal with new
surrizula in mathematics, 7t was assumed *hat an unisrstanding of
shshematical concepts is one of the necessary conditions to guarantee
that the concepts can be adaquately taught to pupils in the elementary
achools., A1l students graduating with a mijJor in elementary education
are required to take a minimum cf tw> 3 semaster hour ccurses in

modern mathematics and a 2 hour course in Mathods and Material.

‘Preshmen entering Louisiana State University in New Orleans &re
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encouraged to take Math 7 ‘f theip math scores on the American Collegse
Test fall below /8. '

It %as felt that bsfore sn extensive study was conducted that a
pilat study should be made. One of the purposes of the pilot study
vas to tost the diagnostic instrument used to measure comprehension
of concepts so that modifications cou;d be made for future use. A

second purpose was to determine whether the American College Test

T — —— -~

" (ACT) mathematics scoras of the student teschers could be used to

predict the prospective teachers' ability to understand concepts used
in the new modern mathematics curricula., This could have an effect
on the type of instruction and placement of students in the modern
mathematics cosurse, A third purpose of the study was to analyze
the test items to determine which areas of weakness were most prevalent
in the mathematical background of the student teachers, The results
of this analysis may indicate areas of instruction that need emphasis
or are lacking in the present mathematics program for elementary
education majors.

The study was limited fo forty-six atudent teachers who had
comp leted the general education requirements in mathematics and the
elementary mathemﬁtics methods and materials coursa. The Modern
Mathenatics Understanding Test, Multilavel Bdition (grades 6~8)
was v3ed %o test the student teachers' understarding of modern
mathomaticse The test was developed to evaluats understandings in
three general areas of mathematicss foundations, arithmetic operations,
and geomatry and measurement. Four facets of understanding are tested
in each srea. Thess facets are knowledge and computation, elementary
unlerstanding, problem solving and application, and structure and

gimeralization. The test includes forty~-eight test ltems.
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After proctoring the test and anslyzing the test itoms cartain
parts of the test should be modified and additional test {tems nsed
to be added. The test is multiple choice and students ire allownd
to find solutions using a worksheet before marking the answers o -
the answer sheet. Some test items may be correct on the uaswer sheet
but the student did not apply ths mathematical principle irvolved.

In anaiyzing the content of the test all areas found in modern

‘ hathematics test are included even though limited in scope., A recom=

———— -

mendation would ds to have the siudénta aumber the test items re-~
quiring computation on the worksheet and turn in the worlsheet with
the answer sheet,

Although forty-six student teachers took the test, ACT msthe~
matic scores were available for only thirty of the prospectivs
teachers. A correlation coefficient was computed between the 40T
mathezatics scores and the total test items that were corrsct. <The
correlation between ACT mathermsi; 3 scores and the number of corract
test items was .33 at the .9 pes.ent lavel of confidence. Tha
correlation coefficient indicated a definite but amall relatinnshiyp
existed between ACT scores and the mathematics test scores.

An analysis of the test items was made to determine the items
that thirty percent or mcre of the student tsachers missed. 8ixty-
four percent of the student teachers were unable to identify the
measurements needed to find the area of a given parallelogram not.
having right angles. Only forty-eight percent of the students vere
able to find the cost to cover an L shaped area when given the measuree--
:ner;ts in feet and the price per square yard, Forty-two percent idente
ified a trapezoid as a parallelogram. Given the formula for the area
of a triangle and a diagram of thres triangles having the same bhase
and height but different bas angles, thirty-three percent failed to




recognize that the three angles had ths same area,

In a problem sciving situation requiring the multiplication
of two four place numerals in which the algebraic generaslizstion
of the distributive law a(b £ ¢) & ab £ bo could be epplied, threc-
eighths of ths studeat %tesachers wers unsble £o identify ihe corract
answer. OF those students getting the correct answer observstion
indicated that only a limited number spplied the distridutive lawe
When the student teachers had to identify the statement-that-was always

e e o it

trus for all resl numbers for three unknowns when written in & mathe~
matical sentence using an fnequality cign, thirty percent marked the
incorrect answar., When given the matemstical sentence (A ¢* B) * C =
A * (B * (), thirty-one percent of the students wore unable to identify
how often the sentence would t3 true if the given symbol was replaced
by £y =y X or ¢ » Thirty-three percent of the students were umadle
to identify the elgebraic equation that would denots one unknown

as being ths reciprocal of another unknown; Thirty~-five percont were
unadle to 1dentify the eorreﬁt aumdber when a percent of that pumber
was given. ¥W%hen required to identify two ‘ractions which wers not
equivalent, thirty-five percent marked the wrong snswer. Thirpy-five
percent waere unable to identify the immediate numeral that followed

a given two place numeral when the first place holder was the highest
numeral contsined in the given basa. _

The analysis revealed that the student teachers whiowed %he groatest
weakness in the area of infeormsl geometry. This maybe attributed to
ths fact that no academic instruction at the college loyol was re~
quired. It was apparent from the tast that the student teachers needed
practice writing alternative foras of mathematical sentences and
testing their truth valwes, This may indicate that a course in
introductory slgebra would have been beneficial for some of the

student teachers. In the arsa of baaie oparations the student Yteachers




413 best. 7Thers was a delinite weakness in applying the laws and
principlas in problem solving situations. Some student teachers lacked
the ability to recognise equivalent fractions or pareent equivaleata.
Even though many elemsntary teachers may not teach the topic, the

use of percent is a basic tool of eRaluation.

Conclusions
The following conclusions are rastricted to only the student
teschers tested and should not be interpreted as being representative
of the total groun of elerentary student teachers.
Frox the results of this investigation the following conclusions

wars made:

1. The Modern Math Understanding Test can be used to
dsteraine the student teachers'! sbility to understand concapts
in the elementary modern matematics curricula if some
modificaticn of its use are made.

2., The mathematic scores of ths student teachers and their
performance cn the test indicate a definite but small re-
lationship., The ACT mathsmatics scores can not be used to
predict the understandings of modern mathematics concepts
the student teachers will acquire in their academic training.

3., Some student teschers do not have an adqquate under=-
standing of informal geometry. Additional instruction in
this area would bs profitable to the student teachers,

4. The study further revealed that some student teachers
need more practice writing alternative forms of mathematical
sentences and testing their truth value, A course in ine
troductory algebra would be beneficial,

5. The student tesachers did best on basic operations.
However, some need additional instruction in applying
mathana‘ioal principles in problem solving situations.
Also some lack an understanding of fractions and percent.
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